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Dear Valued Partner,
Welcome to SIC invent!
Our company
In 2003, I founded SIC invent together with a group of experienced and technology-enthusiastic
doctors and engineers in Basel.
Development and production are located in Germany and Switzerland. Today, SIC invent has
subsidiaries and highly-qualified distribution partners worldwide. In addition to our high-tech and
high-quality products, the success model of our globally-operating group of companies is based on our outstanding employees.
We are passionate about providing you and your team with the best products and solutions to care for your patients.
The individual approach
Fulfilling your very personal and individual requirements for products, service and training is our highest priority.
Our history
One of the pioneers in the development of osteosynthesis screws for craniomaxillofacial surgery as well as dental implants
and their applications, is my father Professor Dr. Wilfried Schilli. His experience of more than 60 years in this field of
medicine, dentistry, research and teaching is the cornerstone and foundation for the SIC “Schilli Implantology Circle”.
It was only through his fundamental and broad knowledge that I was then able to start this venture which is now being
carried on by many worldwide practicing colleagues together with the highly professional and dedicated SIC invent team.
The SIC “Schilli Implantology Circle” is an international network of key opinion leaders (KOL) and clinicians using the
SIC system. We continually organize Task Forces in research and training of physicians and dental technicians to ensure the
highest level of technology, scientific evidence-based background and patient outcomes.
All of our systems and components have been created in collaboration with the members of the SIC ”Schilli Implantology Circle”. Prior to being incorporated into our implant systems, they receive the necessary evidence through studies
and application observations at leading universities, clinics, practices and dental laboratories both within and outside the
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SIC network. The members of SIC and the team of SIC invent AG stand for the highest degree of innovation and quality
of our product lines as well as supply concepts worldwide. At this point, I would like to express my gratitude to all of
our SIC members. Without this “think tank”, it would not be possible to attain our product and training portfolio at such
a premium level.
In equal mission
In 2018, SIC invent AG acquired the P-I | Developed by P-I Brånemark implant system. P-I product lines are produced
in a high-quality in-house manufacturing facility and were developed by Professor Per-Ingvar Brånemark, jointly with
experienced clinicians and scientists, reflecting the pinnacle of his research and knowledge over many years.
P-I solutions contribute to the SIC invent Group by addressing selected markets, complementing portfolios and further
expanding presence and growth. Professor Per-Ingvar Brånemark and Professor Wilfried Schilli had the same vision
and mission for over 50 years, and it gives me great pleasure to provide, through the SIC invent Group, a singular platform for continued developments.
Our philosophy and task
Our mission is to offer top of the line products and solutions for all indications by providing a simplified system with
less components, with the ultimate goal of reducing the time and thus treatment costs for the patient while maintaining
outstanding clinical outcomes.
Thank you for the confidence and trust you have placed in us, and I look forward to our continued collaboration in the
future.
Sincerely
Georg Schilli

President of the Supervisory Board
Chief Executive Officer
SIC invent AG
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In commemoration:
Prof. Dr. Wilfried Schilli (1928 – 2019) founding member of the SIC - Schilli Implantology Circle - has
summed up the tasks and goals of SIC as well as implantology in general in a convincing manner
in his welcoming words.

Dear Partners and Friends,
Implantology has changed dentistry. It is, like the surgical joint replacement, a product of modern bone surgery.
In 1958, this was completely restructured by the Arbeitsgemeinschaft für Osteosynthese (AO = Association for the Study
of Osteosynthesis). Their rules also apply to us: the biomechanical principles of function provide orientation, the vitality of
the bone must be preserved. The aim is the most atraumatic surgical procedure possible.
Incorporation of an implant is a biological process, and we must provide the requirements for it to take place smoothly.
Every detail of our approach is therefore important. The procedure is optimised and errors are avoided by providing clear
surgical protocols. But despite all the schematic optimisation every case remains an individual case. This in particular applies to the subsequent prosthetic restoration. When prosthodontics cooperates with surgery, prosthodontics dominates
as it determines the function and aesthetics.
The implant system plays a major role in this process which is influenced by the individual factors of the patient. It is a standard product not only from a technical point of view but also for legal reasons. In this case, continuous optimisation is also
a prerequisite for lasting success.
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This is one of the tasks of the SIC “Schilli Implantology Circle”. The international, interdisciplinary discussion forum
integrates current theoretical and scientific research results in the implementation of practice-relevant systems and
synchronises them with practical experience.
Another function of the SIC “Schilli Implantology Circle” is also to pass on this success in the form of continuous
training.
We are, as are the members of the circle, very enthusiastic about implantology and want to improve the process and
product through discussions with competent specialists. Disadvantages and faults as well as possible improvements
and prospects are discussed at regional and an international level and scientific investigations and checks are initiated.
Organisation and trust are therefore prerequisites for ensuring that everyone profits from this approach and that we can
provide our patients with even more reliable and better help.
Sincerely
Prof. Dr. Wilfried Schilli

Founding Member Schilli Implantology Circle
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Why choose Implants from SIC invent?
A swiss company with the headquarters in Basel – with a global network
Necessary education and training needed for the safe application of the SIC invent implant system
is a major part of our corporate philosophy.

Lifetime guarantee on all original SIC invent components

Schilli Implantology Circle
SIC is a global team of oral and maxillofacial surgeons, doctors, dentists and dental
technicians who are active in the area of oral implantology.

Scientific studies performed at the Universities of Berne,
Switzerland, and Freiburg, Germany
The studies verify that SIC invent implants belong to the safest in the world.
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SIC invent AROUND THE W O RLD
SIC invent Switzerland
SIC invent Germany
SIC invent Austria

UK – London

SIC invent Sweden
– Gothenburg
Poland – Warsaw

Hungary – Budapest
Romania – Arad Moldova – Chisinau
Serbia – Belgrade
Azerbaijan – Baku
Turkey – Istanbul
Spain – Barcelona Italy – Milano
Greece – Athens
Syria – Damascus
Lebanon – Beirut
Iran – Tehran
Jordan
Egypt
– Amman
– Cairo

France – Paris

SIC invent North America
– New York

Russia – Moscow

Sudan
– Khartoum

China – Beijing

SIC invent Asia-Pacific – Seoul, Korea
SIC invent ShangHai
China – Hongkong

China – Taiwan – Sanchung City

SIC invent Hongkong

Thailand Vietnam – Ho Chi Minh City
Philippines – Quezon City
– Bangkok
Cambodia – Phnom Penh
Malaysia – Shah Alam
Singapore

SIC invent LATAM
– São Paulo

(9

Contents
System Overview

p. 12

Flex Star

p. 30

Interfaces

p. 13

Locator® Classic

p. 31

Drilling Protocols

p. 15

Locator R-Tx®

p. 32

Surfaces

p. 17

Locator F-Tx®

p. 33

Implants

p. 18

Trays

p. 34

SICace®

p. 18

Surgical Trays

p. 35

SICmax®

p. 19

Standard Surgery

p. 36

SICtapered and
SICvantage® tapered

p. 20

Guided Surgery

p. 37

SICvantage® max

p. 21

Prosthetic Tray

p. 39

Prosthetics

p. 22

Biomaterials

p. 40

Internal Hex Surgical/Prosthetic Concept

p. 24

Packaging and Labels

p. 44

Publications and Studies

p. 46

Conical Interface Surgical/Prosthetic Concept p. 25

10 )

Standard Abutments

p. 26

CAD/CAM

p. 27

Multi-Unit Abutments System

p. 28

Mini Multi-Unit Abutments System

p. 29

OVERVIEW

( 11

System Overview

1
2
3

One single surgical set-up

Two different
Implant-Abutment Connections

Three complementary implant solutions
for high chairside flexibility
SICace®
(Hex only)
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SICmax®
SICvantage max®

SICtapered
SICvantage® tapered

Interfaces
Internal Hex
•
H
 igh precision internal hex – for minimizing micro-movements
•
L
 ong guided HEX surfaces - for high mechanical stability
•
Innovative screw interface offeres a reliable retention of the abutment with hightly protection
against continuous overloading

•U
 niform tightening torque of 20 Ncm
for all retention screws

•P
 latform switching – for better crestal bone preservation

Conical
• Self-locking “cold welding” internal Morse Taper connection with a cone angle of 2.8°
– outstanding mechanical stability and “close to zero” micro-movements

•P
 rosthetic restoration retained with or without a fixation screw
– simplified prosthetic restoration

•B
 etter aesthetic results
•S
 ICvantage® “Swiss Cross”: 4 groove index – for safe implant placement, abutment
positioning and taking a precise open or closed impression

• Outstanding mechanical stability also with 3.0 mm implants
– for a safe clinical result

•S
 imple and safe abutment removal from the implant cone with an extractor
– for easy handling

•
P
 latform switching – for better crestal bone preservation
( 13

The new freedom
One drill two implant shapes
Highest surgical flexibility

Define the final
implant type during
osteotomy preparation.

14 )

Drilling Protocols
2.0 mm

Drill

2.8 mm

3.1 mm 3.25 mm 3.75 mm 4.25 mm

4.6 mm

Crestal Drill

N H

optional
Bone Tap

H

Implant
3.0 mm

✔

✔

3.4 / 3.7 mm

✔

✔ S

N

H

4.0 / 4.2 mm

✔

✔

✔ S

N

H

4.5 / 4.7 mm

✔

✔

✔ S

N

H

5.0 / 5.2 mm

✔

✔

✔

✔ S

N

S Soft

N Normal

3.0 mm

H

3.3 mm

3.4 mm

3.75 mm

4.0 mm

4.25 mm

4.5 mm

4.75 mm

5.0 mm

H Hard

Drilling Protocol for SICace 6.0 mm Short Implants
3.25 mm

2.0 mm

2.8 mm

3.1 mm

4.0

✔

✔

✔

4.5

✔

✔

✔

5.0

✔

✔

✔

Drill

3.75 mm

Reamer

Short and long drills
with depth stop

Implant
✔ 4.0
✔ 4.5
✔

✔ 5.0

14.5
13.0
11.5
9.5
7.5
6.0

mm
mm
mm
mm
mm
mm
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SURFACES

Surface
The microstructure and degree of purity of
the “SICmatrix” SIC surface ensure secure
and lasting osseointegration.

SICmatrix Surface Treatment

Regular SLA

SICmatrix

Blasting Procedure with
alumina particles

Blasting Procedure with
round zirconia particles

After the blasting process with zirconia beads and acid cleaning,
no residuals on the surface are discernible. The level of abrasion is
lower than blasting with alumina – this is called surface
conditioning with a moderate roughness.
The average roughness is SA = 1.0 µm
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SICace®

Implant System

SICace® is the allround implant with outstanding long-term
clinical results
• Self-tapping screw design for all indications in oral implantology.
• SIC drill system for an atraumatic preparation of the implant site.
•B
 asic cylindrical shape with apical conical taper for easy insertion of the
implant.
•H
 igh precision internal Hex with long guide surfaces for maximum
stability of the implant-abutment connection and a innovative screw
interface highly protected against overloading.
• Flexible and precise prosthetic components for all indications.
•U
 se of the SICace® implant can be recommended unreservedly in bone
of D1 to D3 quality.

• Integrated “platform
switch” for convenient
prosthetic handling

6.0 mm Short
Implants available
“Short Implants as strategic implants in the
lower jaw” Norbert Enkling,
Associate Professor, Berne
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SICmax®

Implant System

The solution in soft bone
• Implant specially designed for use in “soft bone”. It is therefore to be used preferably
for bone qualities D2 to D4.
• Basic cylindrical shape of the implant with crestal micro thread guarantees great
primary stability. As a result, the implant is also suitable for immediate implantation.
•G
 reatly rounded implant tip without a direct thread cut for use in the upper posterior
region, especially with all forms of sinus lift.
• Integrated “platform switching” for convenient prosthetic handling.
• Internal precision hexagon with long parallel-walled guide surfaces for maximum stability
of the implant-abutment interface and a screw connection protected against continuous
loading.

6.0 mm Short
Implants available

“Short Implants as strategic implants in the lower jaw” Norbert Enkling, Associate Professor, Berne
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SICtapered® I SICvantage® tapered
Implant System

Higher primary stability in most bone types
•O
 vercomes compromised anatomical situations such as narrow ridges,
converging root tips and anatomical undercuts
• Ideal for immediate placement with temporary restoration
•S
 harper threads
– for safe cutting of hard bone and reduction of bone compression
•S
 lightly more tapered core in the middle of the implant
– for adjusting the bone compression according to the drilling protocol
• Improved flute design
– for better cutting performance
•M
 ore tapered core and threads in the apical partition
– for deeper initial insertion

from
m
Ø 3.0 m
for SICvantage®
tapered
20 )

With Internal Hex and Conical
Interface Available

SICvantage® max

Implant System

SICvantage® max and SICvantage® tapered implants are setting a
new safety standard, starting with a super narrow implant
abutment connection.
SICvantage® max offers the same design features as SICmax®.
• Self-locking inner “Morse taper” connection with a
cone angle of 2.8°.
• SICvantage® “Swiss Cross”: 4 groove index
 utstanding mechanical stability
•O
• Prosthetic restoration possible with and without a
fixation screw.

from
m
Ø 3.0 m
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PROSTHETICS
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Internal Hex
Surgical / Prosthetic Concept
The inner geometry of the implant is designed as a
precision inner hex for fitting the abutment components
and other system components. The hex features long guide
surfaces and the ultimate in manufacturing precision.
Another feature is the comparatively long
retention screw with a diameter of 1.6 mm. The high,
flexible initial tension of the screw reliably prevents it
loosening and, combined with the quality characteristics of
the hex, ensures reliable retention of the abutment
components with outstanding long-term stability. The
uniform tightening torque for all retention screws is
20 Ncm.
2-part SIC implants have platform switching in the form of
a 45° angled, conical implant shoulder. The abutment
components are fitted in the prosthetic implant connection
diameter.
The correlation between implant and prosthetic diameter is
illustrated in the overview on the right.
Instructions for Use for prosthetic abutments are
available for downloading in the internet at
www.sic-invent.com.

SICace®, SICmax®
SICtapered
Implant
3.4/3.7 mm
4.0/4.2 mm
4.5/4.7 mm
5.0/5.2 mm
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Prosthetics
3.3 mm
4.2 mm

Conical Interface
Surgical / Prosthetic Concept
Development of the SICvantage® max implant system had
three priorities: maximum mechanical stability, ideal
handling and a full indication range.
Motivated by the conviction to offer one of the most
sophisticated parallel-walled (HEX) internal connections on
the market, it was clear to SIC invent that the new
conical “SICvantage® max“ internal connection in turn
also must be one of the best and provide innovative
prosthetic restoration options.
SICvantage® max will impress more than just real taper
fans. The concept is distinguished by a high level of user
and product safety even with reduced implant
diameters.
Indexing is performed by 4 cross-type, pallel-walled grooves
(“Swiss Cross”).The conical section is tightened for the
long-term by tapping gently or with the fixation screw at a
torque of 20 Ncm.
After removal of the fixation screw, the (Morse taper)
conical connection can only be removed with a special
instrument - the extractor.

SICvantage®max
SICvantage®tapered
Implant

Prosthetics

3.0 mm

2.2 mm

3.7 mm

2.5 mm

4.2 mm
4.7 mm
5.2 mm

2.9 mm
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Standard Abutments
• SIC Standard Abutments are available in various designs for
fabricating cemented or screw-retained single crowns and bridges.
• The abutment has a convex / concave gingival emergence profile from the
implant level to the gingival height (GH) in an anterior (slim) respectively
posterior (wide) design.
• The abutments can be customized by trimming and polishing
for individualizing.
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CAD/CAM

SIC Bonding Base
• The SIC Bonding Base CAD/CAM is suitable for the fabrication of
CAD/CAM designed and manufactured implant abutments and single-tooth
restorations on SIC implants which are adhesively retained on the titanium
base using a conventional technique.

Bonding Base

Milling Blank

Scan Adapter
(Implant level)

CEREC
Bonding Base

• Adhesive bonding can be completed using conventional “cold adhesive
techniques” and standard, approved adhesives or with the “hot-melt
adhesive technique” using glass solder (e.g. Tizion Hot Bond). The bonding
base is retained in position on the implant clinically using the SIC Standard
Fixation screw (15° angled bonding base uses a SIC Fixation Screw, short).

Scan Adapter
(Multi-Unit Abutments)
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Multi-Unit Abutment System
”Safe on Four“

The Multi-Unit Abutment System– for all occlusal screw-retained
prothetics.
With this system, a fixed transgingival platform is created over which
all further prosthetic and laboratory technical measures are completed.
The system is indicated for fixed or removable bridge or full restorations with the stipulation that the distal implants can have a maximum
implantation angle of 30°.
The maximum bone availability is utilized distally by displacement of
the most distally placed angled implant. During development of the
system, particular value was placed on the greatest possible stability of
individual components. The straight bar and bridge abutments consist
of a two-part design which includes an abutment component with hex
and a “Safe on Four” fixation post that, using the long screw shank,
ensures maximum continuous loading capacity. The “Safe on Four”
universal fixation screws also have a reinforced screw thread.
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Mini Multi-Unit Abutment System
In addition to the conventional Multi-Unit Abutment, this new MINI Multi-Unit
Abutment is developed for cases where no major alveolar crestal resorption has
occurred and the dentist chooses to perform an occlusal screw-retained bridgework. In such cases, patients have a limited prosthetic/interocclusal space and
the conventional Multi-Unit Abutment is too high and sometimes too wide. With
the prosthetic width around 30% slimmer and the height almost 50% shorter, it
can be used in most cases.
• SIC Mini Multi-Unit Abutments are developed for occlusal screw-retained
bridgework
• Available for all implant diameters (except 3.0 SICvantage®)
• Two different gingiva heights and one straight version
• Combinable in cases with conventional Multi-Unit Abutments
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Flex Star

Universal Cast-to Abutment
The “Flex Star” Cast-to Abutments are intended for further processing using
precious or non-precious metal alloys of custom cast abutments for restorations
using cemented or screw-retained single crowns and bridges.
Products marked with “NEM” are based on a platinum-iridium alloy (PtIr) and
can be cast on to non-precious metal alloys. The plastic section (black) of the
casting/wax-up aid burns out without residue.
Products marked with “HSL” are based on a gold-platinum alloy (AuPt) and can
only be cast on to precious metal alloys. The plastic section (white) casting/
wax-up aid burns out without residue.
The abutment can be contoured from the implant level upwards to adapt it to the
gingival contour and angulation. This also allows fabrication of directly
veneered, occlusally screw-retained crowns or custom primary crowns for
telescope restorations. This abutment should not be used for primary splinted,
long-span restorations due to its integrated rotational security.
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Locator® Classic
Decisive factors when planning the use of these precision attachments are
minimal overall vertical height, unique dual retention principle, proven long-term
stability and patient-friendly, intuitive positioning of retention inserts on the
attachments. The design of the Locator® allows use when implants have
extremely divergent axes - up to 40° - and very limited occlusal space. The
long service life, possibility of easy exchange at the chairside and the range of
diverse nylon inserts (in six different withdrawal forces of 0.5 kg to 2.3 kg)
ensure the retention can be adjusted to suit the indication as well as problem-free servicing.
The range of applications of the Locator® Attachment includes retention of
partial and full dentures on a minimum of 4 implants.

LOCATOR
MALES

EXTENDED
RANGE MALES

The unique Dual Retention innovation

Allows you to restore a non-parallel implant

provides the LOCATOR Attachment with

with up to 20 degrees of angulation. This

a greater retention surface area than ever

calculates to an extensive 40 degrees of

before available with other attachments.

divergence between two implants.

®

1.5 lbs

3 lbs

5 lbs

Dual retention, pivoting action provides resiliency
to maximize stability and longevity.

0 lbs

1 lbs

2 lbs

4 lbs

Extended Range Male’s pivoting action allows
for insertion with up to 40° total divergence.
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Locator R-Tx®

Removable Attachment System
The next generation of the world’s leading overdenture attachment system. Unveiling Locator R-Tx®,
a better, simpler, and stronger system that relies on the same restorative techniques as the
award-winning Locator®.

Available for all SICace®, SICmax®
and SICtapered Implants
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DuraTec is composed of
multiple layers of titanium
nitride and titanium carbon
nitride achieving increased
strength,wear resistance,
and reduction in roughness.

Denture attachment housing now allow the
housing to pivot up to 30° over the seated
Locator R-Tx® nylon retention Inserts to
treat a maximum
of 60° convergence/divergence between
implants.

The dual engaging geometry
of the abutment offers a
narrower leading edge and
taper-like effect to allow the
patient to more easily align
and properly seat the
overdenture.

New pink anodization
improves aesthetics in areas of
thin denture acrylic.

Industry standard
.050”/1.25mm*hex drive
mechanism simplifies
placement.

Custom designed all-in-one,
double-ended vial separately
holds abutment and processing
components providing all
the necessary components for
the case with one part number.

Locator F-Tx®

Fixed Attachment System
No Screws. No Cement. No compromises.
What if screws or cement were no longer needed to
attach a fixed prosthesis to the abutments?
What if you could shorten and simplify the treatment
appointment?
What if the patient’s aesthetics and comfort were maximized?
These questions were at the foundation of the design and development of the unique
and innovative Locator F-Tx® Fixed Attachment System from Zest Dental Solutions.
By leveraging Zest Dental Solutions’ many years of expertise with the Locator®
Attachment Systems and their understanding of full-arch solutions for edentulous
patients, they strived to create a simpler, more efficient system for FIXED full-arch
implant restorations.
Fixed for the patient. Easily removed by the clinician.
Available for all SICace®, SICmax®
and SICtapered Implants
Denture
Attachment Housing
with pre-inserted
Processing Ball

Black
Processing Ball

Low (Blue)
Retention Ball

Medium (Tan)
Retention Ball

High (Green)
Retention Ball

Block-out
Spacer
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TRAYS

Surgical Trays
The SIC Surgical Tray is characterized by its optimal
arrangement and ergonomic design. Due to its small
dimensions, it fits into the smallest sterilizing machines
even when it is completely filled. The number of instruments is reduced to the necessities. The drill system
can be plugged into the tray in a modular fashion. There
is the option of adding drill depth stops to the tray.
All three SIC invent implant lines are compatible with
the instruments of the SIC Surgical Tray. With this
“SIC one4all Concept™”, we meet the demands of
the dental practitioner for easy usage and costeffectiveness.

With the new SIC Washtray, innovative processing leads to
effective automated cleaning and sterilization which meets the
highest standards of the Robert Koch-Institute.
The SIC Washtray is time-efficient because all instruments can
remain in the washtray during cleaning, disinfection and steam
sterilization.
The instruments are strategically arranged for a clear process
overview.
It was especially developed to maximize efficiency for clinics,
universities and large practices that perform a significant number
of surgeries.
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Standard Surgery

Bone Condenser I Titanium Ratchet I Drilling System

Bone Condenser
•T
 he SIC Bone Condenser, with an instrument design based on an
idea suggested by Dr. A. Weidmann, enables atraumatic condensing
of the implant site in the cancellous bone. Bone preparation with the
new, patented instrument geometry of the condenser
attachment greatly improves primary stability during implant placement in soft bone.

Titanium Ratchet
•T
 he SIC Titanium Ratchet (TR) combines maximum precision,
secure handling, improved durability with an attractive modern
design. The one-piece ratchet body is made of a titanium alloy and
the snap-on ratchet head is made of stainless steel, guaranteeing
high protection against corrosion with easy and thorough cleaning,
care and maintenance. For checking torque, the ergonomically
designed handle has an individually calibrated and scaled cam
follower which is employed at torques of up to 45 Ncm.

Drilling System with a Depth Stop
•T
 he SIC drilling system with depth stop is a very flexible system for
reliable, quick implant placement. The drills can be used with or
without the depth stop. A secure friction fit guarantees the high
functionality of the depth stop.
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SIC Guided Surgery Tray
Guided Surgery

• Software-independant, open instrument set
• Implemented in the planning tools: SimPlant®
(Dentsply Sirona), CeHa imPLANT® (med 3D),
coDiagnostiX® (Straumann®), SKYplanX (bredent),
SICAT Implant (SICAT GmbH & Co. KG), smop
Planning Solution (Swissmeda AG), Nemotec
(Software Nemotec, S.L.), Implant Studio (3Shape),
DDS and 3Dii
• Fabrication of the guide centrally by Materialise
Dental, SICAT GmbH & Co. KG or in a local dental
laboratory
• Guidance of implant placement using the guide
template
• Maximum flexibility for the operator (no fixed depth
stops)
• Master sleeve Ø 5.2 mm for standard indications and
Master sleeve Ø 3.1 mm for lateral and lower incisors
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Guided Surgery
3D diagnosis

3D diagnosis in combination with prosthetically oriented
backwards planning increases reliability for determining
the optimum tooth position. SIC Guided Surgery is a
software-independent surgical system for templateguided, navigated implant insertion. Important
characteristics are compactness, efficiency and
ergonomics of the instruments. Maximum flexibility due
to open connection to current planning tools, variability
due to the possibility of laboratory or industrial
production of the guiding templates, surgical freedom
with maximum functionality and precision predominated
during the conception and development of the system.

Standard Surgery

Drills, long

38 )

Drills, short
14.5 mm
13.0 mm
11.5 mm
9.5 mm
7.5 mm
6.0 mm

14.5 mm (+10)
13.0 mm (+10)
11.5 mm (+10)
9.5 mm (+10)
7.5 mm (+10)
6.0 mm (+10)

Guided Surgery

2.8

Prosthetic Tray
SIC Prosthetic Tray TR

The SIC Prosthetic Tray is a clearly arranged and
economic set of instruments with sterilization
tray. For all standard abutments, only one screwdriver with the torque ratchet is required.

( 39
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BIOMATERIALS
TRAYS

Biomaterials

SICmeso Guard® I SICnature graft I SICbio graft®

SICmeso Guard® Dental Membrane*
•L
 atest membrane technology GBR/GTR developed and manufactured by our
partner who is one of the leading manufacturers of biomaterials – DSM
Biomedical. SICmeso Guard has an open porous structure on both sides to
allow for cellular infiltration and vascularization, enabling the remodeling by
the body’s own tissue. Due to an optimized pore size, the complete remode-

*Manufacturer: DSM Biomedical

ling will be obtained after approx. 6 months1.

SIC nature graft
• SIC nature graft is a purely biological, anorganic augmentation material of
phycogene origin based on natural calcium phosphate. The porous honeycomb-like structure guarantees a rapid bone regeneration and bears high
analogy to human bone. The absorbent pore structure facilitates the absorption of liquids such as blood, which provides a very good formable material
with the aid of thrombin coagulation. Remodeling is obtained after
approx. 24 - 36 months.

SICbio graft**

• Bioresorbable bone replacement material made of β-tricalcium phosphate
for oral and maxillofacial surgery. It is a bone regeneration material made
synthetically from the purest chemicals. As a phase-pure β-tricalcium
phosphate (99%), it has a crystalline structure which possesses optimum
biological properties. In addition to its 100% resorbability, it is easy to apply
for the clinical dental indications. Remodeling is attained after
approx. 6 – 24 months.

**Manufacturer: Biovision GmbH
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Packaging and Labels

935176

Sterile by radiation

Use before
by
Best

2024-01-02
2019-01-02

Attend accompanying Attend Instructions Single Use Only
Documents
for use

LOT No.

623945

SIC invent AG
Birmannsgasse 3
4055 Basel
Switzerland

Manufactured by

MADE IN GERMANY

Expiration Date
Production Date
Manufacturer
623945

Reference No.

623945S000000

0297

1 St./pc.

623945S000000

Serial No.

L13.0 mm
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panoramic  2 intraoral images). The digital x-ray
equipment for intraoral imaging was a CCD chip sensor
with a pixel size of 38 m (ser. no. 174168; Planmeca
Dix, Helsinki, Finland), used with an x-ray tube for
intraoral radiography (Prostyle Intra; Planmeca, Helsinki, Finland). For the panoramic images, the CCD
chip sensor had a pixel size of 132 m (Promax RPX
232574; Planmeca). The adjustments for panoramic
and intraoral imaging were 58 kV, 8 mA, 16 s and 63
kV, 8 mA, 0.20 s, respectively.

Fig. 1. Fresh pig mandible with 3 implants is positioned in
the panoramic imaging unit.

sured with a periodontal probe and were 0.3 mm, 0.6
mm, 1.0 mm, 1.5 mm, 2.0 mm, and 2.5 mm (Fig. 2).
Process of repositioning
For the intraoral images, the mandible was placed in
silicone (Optosil Comfort Putty; Heraeus-Kulzer, Wehrheim, Germany), into which a CCD chip sensor was
placed parallel to the implants. This setup for intraoral
imaging was used in every test run without changing
the position of the CCD chip sensor. For the panoramic
images, a special metal holder with 3 silicone pads was
used. The pig mandible was placed in and removed
from this holder (Fig.1). The silicon pads were designed to prevent the mandible from falling out of the
imaging device and to allow 15° transversal and 5°
sagittal freedom in positioning of the mandible. For
each panoramic image, the mandible was removed
from the holder and the holder was removed from the
panoramic machine. A ruler was used to position the
mandible at approximately the same vertical position in
the panoramic machine for all exposures. Two dentists
alternated in positioning the mandible in the machine.
Image acquisition
For each test run, two panoramic images and one
intra-oral image were obtained. Altogether, 21 images
were obtained: (base  6 incremental removals)  (1

Image preprocessing
Each image was evaluated with Dimaxis Software
3.1 (Planmeca) and stored in lossless tagged image file
format (TIFF). The images were transfered to a Linuxoperated workstation. Image preprocessing was performed using ImageMagick 6.3.6 (ImageMagick Studio, Landenberg, PA), a free software suite that can be
used to create, edit, and compose bitmap images.
The panoramic images were 2,424  1,032 pixels.
From each of these, we extracted a region of interest
(ROI) of 240  220 pixels (Fig. 3). The intraoral
images were 924  528 pixels. We reduced the size of
these by a factor of 2 and cropped them to 458  253
pixels.
Image registration
We applied automatic a posteriori registration with
the National Library of Medicine’s Insight Segmentation and Registration Toolkit (ITK; Kitware, Clifton
Park, NY). ITK provides a library of C modules,
which can be variously combined to compile distinct
image processing applications. The ITK registration
framework consists of 4 components (transform, interpolator, metric, and optimizer; Fig. 413). Following are
brief descriptions of these.
Transform. The most important design decision for
computer-based registration is the choice of the appropriate transform. With fixed-source object geometry,
plain x-ray imaging results in rigid (rotation and translation) and perspective transforms for parallel and cone
beam, respectively.14 Image formation in panoramic
imaging is, however, far more complex, and a closedform deconvolution model is not known. Because the
data results from line-by-line exposure, we chose the
affine transform to model rotation, translation, scaling,
and shear strain, and to prevent local elastic deformation, because such deformation might obscure the effect
to be measured.14
Interpolator. In general, geometric transforms, except, integer shifts in the x or y direction, can not be
performed on a discrete grid. An interpolator virtually
computes the continuous image and resamples it on an
appropriate transformed grid. Well known simple and
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et al. 2010). Various bar designs (round, egg
shaped, and parallel walled) and materials
(gold, titanium, Cr/Co, and zirconia), along
with different types of technical processings
(casting, welding, soldering, and CAD/CAM)
are currently available on the market. Further, different designs and materials are available for female parts (casted, electroformed,
soldered; gold, titanium or plastic inserts).
This diversity results in different clinical
parameters, such as denture retention forces,
rigidness, need for maintenance, required vertical space or patient satisfaction. Thus, comparing clinical studies on implant-retained
overdentures is difficult. Each attachment
system has its own individual technical peculiarities (Gotfredsen & Holm 2000; Buttel
et al. 2009).
Vertical height is an important issue. The
patrix and matrix must be hidden under the
denture. Male parts of bars require a vertical
height between 1.8 mm (Hader round bar)
and 7.5 mm (Nobel Procera free-form milled
bar with additional attachment system),
whereas single-anchor attachments require
between 1.7 mm (Baer matrix) and 6 mm
(MDI cone attachment). Male and female
parts combined need approximately 6 mm for
ball attachments and 2.9 to 3.9 mm for studtype (Locators) vertically (Buttel et al. 2009).
However, besides the vertical dimension, the
horizontal dimension of the attachment system must also be considered. As described in
a clinical case report, for stud-type (Locators), dimensions of 4.7 mm vertically and
5.0 mm horizontally should be obtained (Lee
& Agar 2006). However, for bars, more space
is needed vertically and horizontally,
between at least 5 to 7 mm for the patrix and
matrix only, which does not take into
account the need for the vertical height of
the framework and the artificial teeth. Misch
defined the minimal vertical height for a bar
as between 12 and 14 mm from the implant
shoulder to the incisal edge of the artificial
teeth (Misch 1998). This height consists of 2–
3 mm of soft tissue, a distance of 2 mm
between tissue and bar, 4.5 mm for the patrix
vertically, 2 mm for the matrix and the
acrylic denture and 3 mm for the artificial
teeth. Without a metal reinforcement, the
thickness of the acrylic resin above the
female part must be more than 2 mm to
ensure sufficient fracture resistance (Choi
et al. 2012). However, limitations for these
dimensional requirements include the denture’s anatomy, the bar dimension in relation
to the soft tissue and the extension of the bar
in relation to the shape of the alveolar ridge.
If sufficient dentures are converted into
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implant overdentures, careful backwards
planning is a prerequisite to determine the
correct implant position and the choice of
the optimal attachment system. In addition
to deciding which attachment is favorable,
the achieved loading protocol must be considered. For immediate loading, implant
splinting seems to promote their survival
(Kronstrom et al. 2010; Stoker & Wismeijer
2011). However, for immediate loading, single attachments show some advantages in
handling for the dentist compared with conventional bars: single attachments can be
screwed onto the implants before the flap is
sutured. Therefore, there is visual control if
any soft tissue is stuck between the implant
and abutment. Conversely, conventional bars
are processed in the dental laboratory. Normally, these bars are screwed onto the
implants when the surgical procedure is
already finished, the wound is closed, and
the postoperative swelling has already
started. With the indirect procedure, impression taking is inevitable. This impression is
always performed under impaired conditions
due to wound bleeding, which can lead into
inaccuracies of the master cast that may
impair the passive fit of the final bar. Additionally, the impression material can potentially
compromise
the
wound-healing
process. Compromised wound healing may
negatively influence the implant success rate,
as it has been reported in the literature (Olson et al. 2000; Moy et al. 2005). Bar processing in the dental laboratory is timeconsuming. Specifically, CAM milling of a
bar often requires between 5 to 7 days to
complete. However, for immediate loading,
the time between implant insertion and loading is limited. If a time span of 48 h is
achieved (Attard & Zarb 2005), only soldering
and welding procedures are possible.
The stress-free implant (SFI) bar (C+M,
Biel, CH) is an attachment system that combines the advantages of single attachments
and bars. The SFI bar is a round-shaped bar

that consists of prefabricated parts (Bayer
et al. 2008; Kim et al. 2011; Ha et al. 2012).
This bar system can be processed chair side
and directly mounted within the surgical
appointment. The required minimum interimplant distance is 8 mm; the maximum distance is 26 mm. The maximum divergence of
the implant axis that can be tolerated by the
system is 15° (Bayer et al. 2008, 2009). Thus,
all parts can be processed chair side, and no
impression taking is necessary, which speeds
the workflow. Additionally, the wound swelling is more guided, as the denture can be
inserted directly after surgery. Although
some case reports and first results from clinical trials are promising (Bayer et al. 2012,
Enkling et al. 2010; Ha et al. 2012; Kim et al.
2011), there are still various clinical and
technical issues to be questioned. A positive
feature of the SFI bar is the minimal need for
vertical space. Disadvantages include that
the patrix is always the straight connection
between the implants and that the patrix
cannot follow the curvature of the alveolar
ridge (Fig. 1). These factors may lead to a
more pronounced lingual expansion of the
housing denture. Such an alteration of the
lingual dimension leads to a smaller available
space for the tongue, which may irritate the
patient.
The aim of the study was to measure the
lingual alteration of existing lower dentures
after the integration of a two implant-supported SFI bar. Secondly, clinical parameters
were analyzed regarding their influence on
the change of the denture outline, namely
the size of the denture at baseline, the sagittal distance between the bar and alveolar
ridge, the shape of the jaw (U or V), the crestal bone reduction during implant surgery
and the patient’s gender and age. Subsequently, the long-term impact of this dimensional change on patient satisfaction and
function, including chewing and speaking,
was analyzed 6 months after loading.

Fig. 1. Occlusal view of an stress-free implant bar at 6 months after implant insertion. The bar patrix is a straight
connection between the implants. It does not follow the curvature of the alveolar ridge.

© 2013 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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implants mostly provide sufficient denture
retention (Batenburg et al. 1998a; Heydenrijk
et al. 1998; Mericske-Stern 1990; Naert et al.
1991) meaning that more implants do not
lead to higher patient satisfaction (Batenburg
et al. 1998b; Timmerman et al. 2004; Zitzmann & Marinello 2006). On the other hand,
very high retention forces lead to increased
load on implants when removing the denture. Thus, there is a conflict between high
retention force vs. peri-implant stress (Ochiai
et al. 2004; Williams et al. 2007).
The recent literature exhibits a high level
of comfort and a good long-term stability
with two interforaminal implants connected
by bars (Oetterli et al. 2001; Romeo et al.
2002; Timmerman et al. 2004; Quirynen
et al. 2005; Schwartz-Arad et al. 2005; Stoker et al. 2007; Vercruyssen et al. 2010;
Ueda et al. 2011). However, in the course of
time the wear of the bar clip assembly has
a negative effect on retention forces (Stark
& Schrenker 1998; Hagner et al. 2006). In a
clinical study, for egg-shaped bars, the
retention force initially reached about 17N
and decreased after 3–5 years of usage to
about 12–14N (Naert et al. 1997, 1999) and
after 10 years to 10N (Naert et al. 2004).
This results in an increase in prosthetic
maintenance service like tightening or
changes of clips (Hemmings et al. 1994; Bergendal & Engquist 1998; Zitzmann & Marinello 2002; Timmerman et al. 2004).
Various in vitro studies tested the retention
of attachment systems. But such results
cannot be directly transferred to the clinical
situation and in vivo measurements are
needed. In vitro studies of the retention
forces of bars led to controversial results
with a decrease in retentive force values
(Walton & Ruse 1995) in contrast to an
increase (Botega et al. 2004; Pigozzo et al.
2009). Some in vitro tests revealed less
changes of retention force with plastic than
with metal matrices (Wichmann & Kuntze
1999; Bayer et al. 2007; Fromentin et al.
2010); therefore, the plastic clips become
more popular. While some wear of the plastic matrices occurs in vitro, clinically, wear
of the metal patrices, that is, the bars or
ball anchors is also observed. This wear
may be caused by patient-related factors
like quality and quantity of saliva or formation of calculus at the bar clip assembly
(Versteegh et al. 1995; Boerrigter 1996; Heydenrijk et al. 1998; Goodacre et al. 2003;
Zussman et al. 2007; Bayer et al. 2010).
Materials used for attachments system
should resist wear to provide constant
retention forces in the course of time.
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The poly-ether-ether-ketone (PEEK) material is well known in the application of
orthopedic implants and shows high resistance to wear under high load (Joyce et al.
2006; Pace et al. 2008; Scholes et al. 2008;
Scholes & Unsworth 2009). Thus, this material should be tested when used as retentive
clip matrices in comparison with the standard
clip
material
poly-oxy-methylene
(POM).
The aim of this clinical study was to compare the retention force of conventional plastic bar clips fabricated from POM material
with those fabricated by PEEK material during a time period of 6 months. Furthermore,
the subjective perception of the denture
retention was assessed by the patients and
dentist at each defined point in time.

Material and methods
Patients, implants and prostheses

According to the sample size calculation, a
total of 30 subjects (15 women aged
64.7 ± 11.8 years; 15 men aged 65.8 ±
11.8 years) were included in this prospective,
single-blinded, controlled clinical trial. The
patients were informed in detail about possible risks and benefits, and all signed an
informed consent. The study was performed
in compliance with Good Clinical Practice
and the Declaration of Helsinki, last revised
in 2008; the study protocol was reviewed and
approved by the Scientific Ethics Committee
of the University of Bern, Bern, Switzerland
(Kantonale Ethikkommission Bern, KEK).
The patients were completely edentulous
for at least 6 months and had received new,
well-fitting complete dentures in both jaws.
During a 12-month period, two interforaminal implants (SIC-Ace implants, SIC invents,
Basel, Switzerland) were installed in all
patients. A round-shaped titanium bar (SFIBar, Cendres+Métaux, Biel, Switzerland) was
completed directly by a chairside technique
and mounted in the mouth of the patients
(Fig. 1; Bayer et al. 2008, 2009c). In the context of the present trial, the inter-implant
distance had to be at least 20 mm to provide
a bar length able to carry four prefabricated
bar clips. Altogether four clips were mounted
into each bar housing, two made of POM
material and two of the new PEEK material.
A colored code indicated the retention forces
of the clips, that is, low, medium and high
(female parts “Comfort,” Cendres+Métaux,
Biel, Switzerland). For both clip materials the
retention force low (yellow code) was
selected. After the bar construction, the

matrices were directly fixed into the denture
by acrylic resin (Palapress; Fa. Heraeus-Kulzer, Hanau, Germany). The clips were positioned in duads. The location of the clips
was chosen randomly by their material,
either at the left or right side by using a computer-generated list. Thus, every SFI-Bar had
a POM side and a PEEK side.
The intraoral measurements were performed directly after mounting of the SFI-Bar
system (baseline), and after 1, 3 and
6 months of clinical function.
Measuring stylus for the in vitro and in vivo
measurements

The retention force was measured using a
device specifically designed for this purpose.
The measuring device comprised a measuring
stylus with a strain gauge (Figs 2 and 3) and
the measurements were processed in a PC
using an analog–digital converter card. The
resolution of the system was 0.01N. The
retention forces were recorded and analyzed
with Dasylab® 7.0 (National Instruments,
Austin, TX, USA). A validation of the measuring stylus was performed previously. The
mechanical test showed a linear correlation
of the applied forces and the signal of the
strain gauge amplifier (Fig. 4). The measurement error caused by an angular misalignment of force application is shown in Fig. 5.
Combined with a range of misalignment
determined to be of 5–7° the error can be calculated to be less than 0.75%.
Measurement procedure

In the course of time changes in retention
forces of attachment systems are caused by
wear of the matrices and/or patrices. At each
point in time, the measurements were performed separately for the patrices (bar) and
the matrices (clip).
The retention forces at the bars were measured intraorally using a prototype gold

Fig. 1. The round bar system above and the denture
base showing a titanium housing equipped with retention clips of poly-oxy-methylene and poly-ether-etherketone.

© 2011 John Wiley & Sons A/S
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step of platform switching (Canullo et al. 2010).
This is in agreement with the results of Hürzeler
et al. (2007) and Vela-Nebot et al. (2006), who
reported that by circular steps of 0.45 and
0.5 mm, respectively, the implants with platform
switching exhibited 1.8 mm less bone loss than
the implants without platform switching within
12 and 6 months, respectively, after implant
operation. Also, Capiello et al. (2008) studied
131 implants in 45 patients and found a boneprotective effect of 0.72 mm that was larger in
size than the circular step of 0.4 mm. In contrast
to these results, Vigolo et al. (2009) found a
significantly different bone resorption pattern in
a clinical study with 182 implants in 144 patients with a 60-month follow-up after crown
mounting, with platform-switching implants
showing 0.3 mm less crestal bone loss than implants with matching abutments; however, the
circular step was 0.45 mm and, therefore, larger
than the difference in bone remodeling. Also,
Trammel et al. (2009) reported a statistically
significant bone-protective effect of platform
switching of 0.2 mm, which was smaller than
the circular step, for 25 implants in 10 patients
after a 24-month follow-up. Crespi and colleagues, however, did not find any differences in
crestal bone loss when comparing platform
switching and nonplatform switching. They
used different implant systems and performed
immediate implant placement and immediate
loading (Crespi et al. 2009). This was in agreement with two animal studies that did not show
significantly different bone resorption patterns at
implants with platform switching compared with
implants and matching abutments (Weng et al.
2008; Becker et al. 2009). To date, data from
RCTs comparing marginal bone-level alterations
on two adjacent implants restored with and without platform switching, exhibiting an identical
diameter (4 mm) and the same design characteristics, have been missing.
Therefore, it was the aim of this randomized
trial to test the hypothesis that platform switching would significantly reduce peri-implant bone
loss during the first year after implant placement.

samples of the implants’ internal spaces were
obtained at each time point, except month 8.

Subjects

Twenty-five patients (10 females, 15 males, age
51  10.5 years) were recruited at the Dental
Clinic Bochum/University of Witten-Herdecke,
Germany, for the study. Prerequisites for inclusion in the study were good general health and
absence of infectious disease, diabetes, and osteopathy. Other requirements included no active
periodontitis, no drugs influencing bone metabolism, no lactating or pregnant women, an edentulous gap in the posterior mandible for the
placement of two implants, sufficient bone
height above the alveolar nerve, bone width for
the placement of implants 9.5 mm in length and
4 mm in diameter, 4 mm of keratinized mucosa
in the prospective implant position in the buccolingual direction, and a medium or a thick softtissue biotype.
The patients were informed in detail about the
possible risks and benefits, and all signed an
informed consent. The study was performed in
compliance with Good Clinical Practice and the
Declaration of Helsinki last revised Edinburgh
2000; the study protocol was reviewed and approved by the Clinical Trials Committee of the
University of Witten/Herdecke, Witten, Germany.

Implants

The implant system used in the present study
s
was the SIC Ace implant (SIC-Invent, Basel,
Switzerland). It has an internal hex connection
with an interlocking clearance fit (Zipprich et al.
2007) and a medium-rough sand-blasted, acidetched surface. All implants used in the study
had a length of 9.5 mm and a diameter of 4 mm.
s
The standard SIC Ace implants are designed for
platform switching, with a 451 beveled platform
switching shoulder, resulting in a circular step of
0.35 mm (Fig. 1a). The corresponding abutment
has a diameter of 3.3 mm. The control implant
was manufactured without the bevel, but with an
identical internal configuration for abutment
connection. The abutment with a 4 mm diameter could be used (Fig. 1b).

Radiographic examination and evaluation

The radiographic assessments were based on four
standardized panoramic images taken immediately after implant surgery (baseline), immediately before reentry (3 months post-op),
immediately after crown insertion (4 months
post-op), and at the second recall (12 months
post-op). For standardization, the patients’ mandibles were fixated by a customized bite splint,
and the panorex unit was readjusted individually
to the respective patient position. The digital
orthopantomographs were obtained with the

Material and methods
Experimental design

A prospective, single-blind, controlled clinical
trial was designed. Twenty-five patients randomly received two implants in the posterior
mandible, which were restored with (test) or
without (control) platform switching after a submerged healing phase of 3 months. Patients were
examined and data were collected at five time
points, with the time of surgery as the baseline.
Standardized radiographs and microbiological
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Fig. 1. (a) Study results after 1 year: bone-level alterations at the implant with platform switching (Test). (b) Study results after
1 year: bone-level alterations at the implant without platform switching (Control). The red area demonstrates the bone-level
alteration since baseline (implant insertion operation); measured distances from reference points: IBL, vertical bone level at the
implant; reference point: micro-gap HVD, horizontal aspect of the vertical bony defect at the implant; reference point: implant
surface GBL, general horizontal bone level; reference point: micro-gap.
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Abstract
Aim: The temporal pattern of bone-level alterations in conventionally restored
implants is dependent upon healing mode (open or submerged). This study examined
the influence of healing on marginal bone levels at implants with a medium–rough
surface including the implant collar and a clearance-fit implant–abutment connection
restored according to a platform-switching concept.
Material and Methods: Two implants were placed in the posterior mandible of 21
test subjects, randomly assigned to open (OH) or submerged (SH) healing.
Standardized radiographs were obtained after implant surgery, before re-entry, after
crown mounting, 1 and 2 years after implant surgery, and evaluated for implant–bonelevel alterations (DIBL). Bacterial samples of the implants’ inner cavities were
analysed by cultivation. Statistics: Brunner–Langer Model, equivalence testings by
Wilcoxon’s (equivalence range  0.4 mm).
Results: After 2 years, DIBL were  0.47  0.46 mm (OH) and  0.54  0.38 mm
(SH). At the 1-year follow-up, all implants were contaminated with bacteria. DIBL
(po0.001) and the amount of bacterial contamination (po0.001) significantly
depended on time, but not on healing mode. DIBL of OH and SH were equivalent at all
time points (all p40.044).
Conclusions: Platform-switched implants showed very limited peri-implant bonelevel alterations. The healing-mode neither affected the total amount nor the temporal
patterns of DIBL. Thus, the results for the tested implants with a non-rigid implant–
abutment connection were similar to results reported previously for implants with a
rigid implant–abutment connection.

In the first year after implant insertion, a
physiological peri-implant bone-level
alteration of 0.5–2 mm is expected. In
the subsequent years, the rate of bone
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submerged healing conditions, bone
resorption was limited before the reopening operation and accelerated afterwards (Hermann et al. 1997, Fiorellini
et al. 1999, Broggini et al. 2003). One
possible reason for this crestal bone loss
with two-piece implant systems is bacterial colonization of the micro-gap
between the implant and abutment
(Van Winkelhoff et al. 2000), which
is related to the abutment-associated

loss slows to about 0–0.2 mm per year
(Albrektsson et al. 1986, Roos et al.
1997, Manz 2000, Cardaropoli et al.
2006). After 1 year, the same extent of
marginal bone-level alteration at twopiece implants has been demonstrated
regardless of healing mode (open or
submerged). However, the temporal pattern of bone resorption differed; the
open-healing procedure provoked immediate bone resorption, whereas under
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Norbert Enkling, Dr. med. dent;* Stefan Bayer, Dr. med. dent;† Peter Jöhren, Prof. Dr. med. dent;‡
Regina Mericske-Stern, Prof. Dr. med. dent§
ABSTRACT
Aim: The performance of three elastomeric materials for the open monophase implant impressions technique was tested
under the following clinical conditions: polyether (IM) and vinylsiloxanether without (ID) and with additional simultaneous splinting of the implant impression copings with a higher shore hardness A-silicone (IDF).
Materials and Methods: The three test groups, IM, ID, and IDF, were randomly allocated 10 test subjects with three to five
implants each. The impressions were analyzed regarding the subjective clinical assessments with 11-point rating scales by
the dentist, the patient, and the dental technician, as well as to the comparison of these assessments with the objectified
clinical fit of the manufactured crowns based on standard clinical evaluation criteria. The three groups were statistically
analyzed on the basis of the hypothesis of non-inferiority of ID versus IM and IDF versus IM (alpha < 0.05).
Results: The results of the study showed the objective clinical fit of the dental prostheses made using ID being comparable
to the results obtained with IM. Compared with ID and IM, the precision of fit attained with IDF was reduced, although
the subjective dentist assessments of IDF were in parts significantly better than those of IM and ID (p = .015). A statistically
significant superiority of ID in comparison with IM could be determined with regard to the subjective ratings of the taste
by the test subject (p < .01), of the handling (p < .001) and of the precision details of impression (p = .012) by the dentist,
and of removing the plaster model from the mold by the dental technician (p = .017).
Conclusions: The overall results of the vinylsiloxanether material in terms of the patients’, dentists’, and dental technicians’
assessments proved to be equivalent or superior to those of the polyether material. The IDF technique cannot be recommended for this application.

Norbert Enkling, Dr. med. dent; Stefan Bayer,
Dr. med. dent; Peter Jöhren, Prof. Dr. med. dent;
Regina Mericske-Stern, Prof. Dr. med. dent

KEY WORDS: implant impressions, polyether, randomized clinical study, splinting of implant copings, vinylsiloxanether

INTRODUCTION

prostheses that fit the master model perfectly do not
always allow for tension-free integration into the
patient’s mouth. Intraoral impressions, which are used
in the production of dental prostheses on implants, have
to meet highly exacting standards in terms of their precision. Potential transfer errors as a result of discrepancies between the oral and model situation may prevent
the materialization of a passive fit between the implants
and supra-construction that leads to the presence of
permanent forces that adversely affect the interface
between implant and bone. The long-term effects of
such situations cannot be assessed at this time.3–5
The suggested materials for implant impressions
include A-silicones, C-silicones, polyether materials,
polysulfide materials, hydrocolloids, and impression
plaster.6–13 Depending on the implant system used, the
implant impressions can be created using the open or

The materials available on the market to date are not
perfectly appropriate for the creation of identical replicas of the actual oral scenario in model form.1,2 Dental
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Abstract
Objective: The cost-effectiveness of cast nonprecious frameworks has increased their prevalence in
cemented implant crowns. The purpose of this study was to assess the effect of the design and
height of the retentive component of a standard titanium implant abutment on the fit, possible
horizontal rotation and retention forces of cast nonprecious alloy crowns prior to cementation.
Materials and Methods: Two abutment designs were examined: Type A with a 6° taper and 8
antirotation planes (Straumann Tissue-Level RN) and Type B with a 7.5° taper and 1 antirotation
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plane (SICace implant). Both types were analyzed using 60 crowns: 20 with a full abutment height
(6 mm), 20 with a medium abutment height (4 mm), and 20 with a minimal (2.5 mm) abutment
height. The marginal and internal fit and the degree of possible rotation were evaluated by using
polyvinylsiloxane impressions under a light microscope (magnification of 950). To measure the
retention force, a custom force-measuring device was employed. Statistical analysis: one-sided
Wilcoxon rank-sum tests with Bonferroni–Holm corrections, Fisher′s exact tests, and Spearman’s
rank correlation coefficient.
Results: Type A exhibited increased marginal gaps (primary end-point: 55  20 lm vs.

138  59 lm, P < 0.001) but less rotation (P < 0.001) than Type B. The internal fit was also better
for Type A than for Type B (P < 0.001). The retention force of Type A (2.49  3.2 N) was higher

(P = 0.019) than that of Type B (1.27  0.84 N). Reduction in abutment height did not affect the
variables observed.

Conclusion: Less-tapered abutments with more antirotation planes provide an increase in the
retention force, which confines the horizontal rotation but widens the marginal gaps of the
crowns. Thus, casting of nonprecious crowns with Type A abutments may result in clinically

Precision of fit and retention force of
cast non-precious-crowns on standard
titanium implant-abutment with
different design and height

unfavorable marginal gaps.

Implant-supported single crowns can be
retained using a screw or cement. The
cement technique requires a loose fit
between the abutment and the crown to provide sufficient space for the cement, which
results in a less precise fit as well as less predictable intraoral positioning of the retainment in comparison with screw-retained
implant crowns. Keith et al. (1999) quantified
the marginal discrepancy of the implant-toprosthetic crown interface in cement-retained
and screw-retained crowns for Straumann
soft-tissue level implants and found a statistically significant difference in the marginal
fit of the screw-retained and cement-retained
implant-supported crowns before and after
cementation. The mean marginal fit of the
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screw-retained crowns was 8.5  5.7 lm and
that of crowns before cementation was
54.4  18.1 lm. After cementation, the marginal misfit increased in the presence of
glass-ionomer (57.4  20.2 lm) and zinc
phosphate cement (67.4  15.9 lm). The
crowns in this in vitro study were cast with
precious alloys. Excellent results for the marginal gaps of the crowns cast with precious
alloys in Straumann soft-tissue level
implants were demonstrated by Tosches and
co-workers: Screw-retained crowns exhibited
mean gaps of 15.4  13.2 lm (occlusal screw)
and 10.4  9.3 lm (transversal screw), which
were similar to that of cemented crowns
(glass-ionomer), which displayed a mean gap
of 21.2  23.1 lm and 11.0  12.1 lm
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Influence of Platform Switching on
Bone-level Alterations: A Three-year
Randomized Clinical Trial
N. Enkling *, P. Jöhren , J. Katsoulis , S. Bayer , P.-M. Jervøe-Storm , R. Mericske-Stern , and S. Jepsen
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1

Abstract: The concept of platform
switching has been introduced to
implant dentistry based on clinical
observations of reduced peri-implant
crestal bone loss. However, published
data are controversial, and most studies are limited to 12 months. The aim
of the present randomized clinical trial
was to test the hypothesis that platform
switching has a positive impact on
crestal bone-level changes after 3 years.
Two implants with a diameter of 4 mm
were inserted crestally in the posterior
mandible of 25 patients. The intraindividual allocation of platform switching
(3.3-mm platform) and the standard
implant (4-mm platform) was randomized. After 3 months of submerged
healing, single-tooth crowns were
cemented. Patients were followed up at
short intervals for monitoring of healing and oral hygiene. Statistical analysis for the influence of time and platform type on bone levels employed the
Brunner-Langer model. At 3 years, the
mean radiographic peri-implant bone
loss was 0.69 ± 0.43 mm (platform
switching) and 0.74 ± 0.57 mm
(standard platform). The mean
intraindividual difference was 0.05
± 0.58 mm (95% confidence interval:
–0.19, 0.29). Crestal bone-level alteration depended on time (p < .001) but

3

4

not on platform type (p = .363). The
present randomized clinical trial could
not confirm the hypothesis of a reduced
peri-implant crestal bone loss, when
implants had been restored according to the concept of platform switching
(ClinicalTrials.gov NCT01917305).
Key Words: dental implant-abutment
connection, dental implant-abutment
designs, dental implant-abutment interface, dental implant, single-tooth dental
implant, alveolar bone loss.
Introduction
After implant surgery, peri-implant
crestal bone–level alterations occur
(Astrand et al., 2004; Laurell and
Lundgren, 2011). A possible cause of this
phenomenon is the bacterial colonization
of the microgap between implant and
abutment if its location is close to the
bone. Subsequently, the emerging
abutment-associated inflammatory cell
infiltrate can provoke bone resorption
(Ericsson et al., 1995).
Platform switching is a prosthetic concept to use an abutment with a smaller
diameter than the diameter of the
implant shoulder so that the microgap is located more distant to the first

1

4

bone-implant contact. This configuration results in a circular horizontal step,
which may enable a horizontal extension of the biological width. Compared
with the conventional restorative procedure using an identical-sized implant and
suprastructure diameter (standard platform), platform switching is suggested
to prevent or reduce crestal bone loss
(Lazzara and Porter, 2006; Vela-Nebot
et al., 2006; Canullo and Rasperini, 2007;
Cappiello et al., 2008; Trammell et al.,
2009; Vigolo and Givani, 2009; Canullo
et al., 2010; Fickl et al., 2010). Even
though other clinical studies failed to
demonstrate a significant difference
(Crespi et al., 2009; Kielbassa et al., 2009;
Enkling et al., 2011), a systematic review
and meta-analysis (Atieh et al., 2010)
concluded that platform switching may
preserve interimplant bone height and
that the degree of marginal bone resorption is inversely related to the extent of
the implant-abutment mismatch. Further
long-term, well-conducted randomized controlled studies would be needed
to confirm the validity of this concept
(Atieh et al., 2010). Indeed, most published studies have only twelve-month
follow-ups, and there is still a paucity of
three-year data from randomized clinical
trials (Lang and Jepsen, 2009). Therefore,
it was the aim of this randomized clinical
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Restoring a single-tooth space
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Bone block, implant, split-thickness flap, reconstruction and restoration

Restoring a single-tooth space
Dr Hermann Derks and Wilfried Lesaar, Emmerich/Germany
This article describes a case where a missing maxillary first molar was restored. The vertical and horizontal dimensions
of the alveolar ridge as well as a bony fenestration into the maxillary sinus required pre-restorative bone augmentation.
The mucosa was mobile and recessed; it was dislocated buccally to obtain keratinized soft tissue in the peri-implant region.

A 29-year-old male patient was referred to our office
for restoration of the missing tooth 16. The patient’s
medical and dental history was normal. The third
molars were absent; several teeth have been restored
with adequate fillings. The occlusion was stable and
normal. The periodontal tissues were free of inflammation. Tooth 16 had been extracted several years
previously. A perforation of the maxillary sinus had
been closed with a buccal advancement flap according to Rehrmann. Because the oral mucosa had been
extensively mobilized at the time, the alveolar ridge
at the site was covered with mobile mucosa, reaching
all the way to the palatal side at the time of the
baseline examination (Fig. 1). A vertical and horizontal (mesial) osseous defect was diagnosed radiologically (Fig. 2).

Dr Hermann Derks and Wilfried Lesaar, Emmerich/Germany
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Introduction & Aim
Platform switching is a type of implant-supported prosthetic treatment with the diameter of the
abutment placed on the implant body being smaller than the implant diameter. The concept of
platform switching has been introduced to implant dentistry based on observations of reduced
periimplant crestal bone loss.1,2,3 The theoretical benefits of platform switching show pictures 1a
(with platform switching) and 1b (without platform switching). However, there is a lack of
information from randomised clinical trials. The study aimed at confirming radiologically the
predicted bone protecting effect of platform switching.

Materials and Methods

Picture 1a

Picture 1b

Materials
In a split-mouth design two SIC Ace® implants (SIC invent® AG, Basel, CH) with a diameter of 4.0mm and a length of 9.5mm
were inserted epicrestally in the posterior mandible of 25 subjects. After three months of submerged healing single-tooth crowns
were placed, either with (3.3mm platform, test) or without platform switching (4mm platform, control). Patients were then followed
up at short intervals for monitoring of healing and for oral hygiene control.
Measurement
Microbiological samples were taken from the implant interior at baseline, abutment connection, restoration and after 12 months.
These samples were analysed with real-time PCR and culture. The height of the prosthetic suprastructure from the implant
shoulder to the highest cusp tip was measured. Standardised radiographs (baseline, 3, 4 and 12 months) were independently
evaluated by three calibrated examiners. On the X-rays six distances were measured at each implant (Dimaxis 3.11 Software,
Planmeca, Helsinki, FIN): vertical bone loss (A=mesial / B=distal), horizontal bone loss (C=mesial / D=distal), general horizontal
bone loss (E=mesial / F=distal).
Statistical analysis The univariat variance analysis with repeated measures using the SAS 9.0 Software package was applied (α <
0.05).

Results

After one year the mean radiographic periimplant bone loss
(vertical / horizontal extent of vertical defects) around the test
implants was -0.56±0.44mm (A,B) / 0.21±0.38mm (C,D) and
around the control implants -0.61±0.57mm (A,B) /
0.40±0.46mm (C,D). The mean intraindividual difference
(vertical / horizontal) between the two treatment modalities
was 0.05±0.54mm / 0.19±0.59mm (p>0.05). The general
horizontal bone loss (E,F) around the test implants was 0.35±0.35mm and around the controls -0.23±0.37mm.
There was no influence of crown height (range: 5.38 10.50mm), i.e. the prosthetic lever arm acting on the implant
shoulder, on crestal bone loss. Regardless of platform design,
a greater microbial colonisation of the implant interior was
associated with greater periimplant bone loss (p=0.046).

Fig. 1 Clinical baseline situation. A buccal advancement flap according to Rehrmann
had been created several years previously.

Treatment plan
Following the clinical examination, radiographic and
photographic case documents were assembled and
diagnostic casts mounted in an articulator. Having
been duly informed about available treatment alternatives, the patient agreed to the following treatment plan:
Harvesting of a bone block at site 48 for vertical
and horizontal ridge augmentation (to be used in
combination with BioOss and BioGide)
First healing phase (three months)
Implant insertion at site 16 with concurrent
buccal relocation of the soft tissue using a
split-thickness flap
Second healing phase (three months)
Insertion of a healing abutment
Delivery of a metal-ceramic crown

♯ 3394
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Bone loss 0 vs. 12 months: Test

Bone loss 0 vs. 12 months: Control

Subtraction radiography of a
test implant (0 – 12 months)

Conclusion

Fig. 2 Radiograph of initial situation.

The present randomised clinical trial could not confirm the hypothesis of a reduced periimplant crestal bone loss, when implants had
been restored according to the concept of platform switching. The used implants regardless of platform design showed only very
limited periimplant bone loss after one year: mean vertical bone loss of all 50 implants -0.56±0.53µm.
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Immediate loading of interforaminal implants
using a chairside fabricated bar: 3 years results.

Authors: Enkling Norbert, Albrecht Dominic, Bayer Stefan, Mericske-Stern Regina, Stark
Helmut
Title: Immediate loading of interforaminal implants using a chairside fabricated
bar: 3 years results.
Background: The SFI-Bar® (C+M, Biel, Switzerland) is a round clip bar for immediate
chairside completion and connection to the implants.
Aim: In a randomized clinical trial, the performance of the SFI-Bar® connected to two
interforaminal implants was tested under immediate and delayed loading conditions.
Material and Methods: 34 edentulous patients (17 male, 17 female, aged 65,9 ± 11,8
years) with sufficient full dentures received two interforaminal SICace implants (SICinvent AG, Basel, Switzerland). Patients were randomly allocated to two groups, either
under immediate (test, n=16) or delayed loading (control, n=18) conditions. The SFI-Bar®
was completed chairside in both groups and the bar clip intraorally polymerized into the
existing denture. Standardized radiographs were taken at 8 timepoints: at implant
surgery, at bar insertion (both in one day for test group) and at 1, 3, 6, 12, 24 and 36
months after bar insertion. Crestal bone level changes (primary endpoint) were
measured by means of digital films. Plaque index (PI), bleeding on probing (BoP) and
probing and sounding depths were recorded. Biological and technical complications were
registered. The hypothesis tested was the performance of the immediately loaded
implant-bar not being inferior to the delayed loaded. All data were analyzed by nonparametric statistical methods.
Results: No technical or biological complication occurred at any implant or bar. However, due
to age, two patients died one year and two patients two years after bar loading - missing
completely at random. At 36 months follow-up with n=30 patients, mean bone loss was
0.47mm in the test group and 0.98mm in the control group. The average PI was 0.40 (test)
and 0.41 (control), BoP 0.10 (test) and 0.10 (control), probing depth 2.0mm (test) and 2.1mm
(control), and sounding depth 3mm (test) and 3.1mm (control). In each group, one denture
fractured after 3 and after 12 months of loading. After integration of casted frameworks in
these two dentures, no further fracture occurred. 12 dentures in each group had to be
relined. The test group was not found to be inferior to the control group for any of the
parameters tested (p<0.05, power >80%).
Conclusions: The treatment outcome with the SFI-Bar® connecting two interforaminal
implants was excellent and comparable in both groups. The hypothesis of the study was
accepted as the immediately loaded SFI-Bar® demonstrated equal or better results than
the delayed loaded. According to the accepted implant success criteria (Albrektsson and
Isidor, 1994), both treatment protocols were 100% successful.
	
  

Special

Ästhetische Frontzahnsituation durch
Einsatz eines Langzeitprovisoriums

Special

Ästhetische Frontzahnsituation durch
Einsatz eines Langzeitprovisoriums
Die Implantation als optimale Versorgungsvariante
Bei dem Ersatz von Zähnen als wichtiges Attraktivitätsmerkmal für das Gesicht ist auf die
Individualität besonders zu achten. Neben der individuellen Gestaltung der Implantatkrone
ist auch die individuelle Form des mukogingivalen Interfaces für das ästhetisch natürliche
Ergebnis von entscheidender Bedeutung. Der vorliegende Fall beschreibt die optimale
Versorgung bei Nichtanlage im Frontzahnbereich.
Dr. Frank Spiegelberg/Frankfurt am Main
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kommen, die eine frontale Knochenaugmentation
notwendig machte. Die Strategie war es, die bei der
operativen Entfernung der beiden retinierten, verlageten dritten Molaren, anfallenden kortikalen Knochendeckel für die Augmentation zu verwenden. Ergänzend
sollten die bei den Osteotomien abgetragenen autologen Knochenpartikel mit Knochenersatzmaterial als
Spongiosa Granulat (Bio-Oss®) gemischt werden und
mit der Membran Biogide ® (Fa. Geistlich, Baden Baden) im Sinne der Guided Bone Regeneration verwendet werden. Der Kortikalisdeckel soll hierbei das Knochenersatzmaterial stabilisieren (Containerfunktion).
Die Membran diente der Vermeidung des Einwachsens
konkurrierender Gewebe (GBR-Funktion) und zum
Schutz vor Dislokation des partikulären Knochenaufbaus.
Für die Implantation wurde das SICace-System (Fa. SIC,
Basel/Schweiz) gewählt. Die chirurgische Planung erfolgte anhand einer klassischen Panoramaschichtaufnahme und entsprechenden Modellanalysen sowie
der klinischen Diagnostik. Das implantologische Protokoll wurde
nach dem SIC Bohrersystem durchgeführt. Die Chirurgie umfasste die
Implantation, die operative Entfernung der Weisheitszähne und die
beschriebene Knochenaugmentation.
Die Versorgung des Implantationssitus mit freien Gingivatransplantaten zur Auffüllung des WeichteilAbb. 1: Ausgangssituation frontal. – Abb. 2: Ausgangssituation okklusal.
defizits erfolgte simultan mit der
Freilegung.
Nach Osseointegration der Implantate in Regio 12 und 22 wurden diese
chirurgisch freigelegt und direkt
mit vertikal verschraubten Langzeitprovisorien versorgt. Diese waren individuell angefertigte kunststoffverblendete Langzeitprovisorien auf der Basis standardisierter
Abb. 3: Panoramaröntgenbild mit Bohrschablone. –Abb. 4: Panoramaröntgen nach Implantation Einbringpfosten. Hierbei wurde
von dem Zahntechniker ein ideales
Regio 12 und 22.
Der 18-jährige Patient mit Nichtanlage 12 und 22 sowie
38 und 48 hatte sich in kieferorthopädische Behandlung zur Lückenöffnung im Oberkieferfrontzahnbereich begeben. Die entstandenen Lücken in den Regio
12 und 22 wurden zunächst mit der kieferorthopädischen Apparatur im Sinne einer Interimsprothese optisch ersetzt. Der Zustand des übrigen Gebisses war
ohne pathologische Befunde. Es fanden sich weder kariöser Befall noch Parodontopathien.
Zur Erarbeitung einer dauerhaften Lösung für den ästhetisch anspruchsvollen Frontzahnbereich wurde
eine kieferchirurgische bzw. oralchirurgische Konsultation durchgeführt. Der operative Therapieplan beinhaltete, die verbleibenden, retinierten und verlagerten
Weisheitszähne (18 und 28) durch Osteotomien zu entfernen und die Regio 12 und 22 mit Implantaten zu versorgen. Durch die nicht angelegten lateralen Inzisivi
war es zu einer Situation im Implantationsgebiet ge-

Dr. Frank Spiegelberg/Frankfurt am Main
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Vierdimensional rückwärts geplant
Temporäre Implantatbrücke
mit digital erstellter Weichgewebsmaske

C O N T I N U I N G D E N TA L E D U C AT I O N

Vierdimensional
rückwärts geplant

Dr. Pascal Marquardt

Temporäre Implantatbrücke
mit digital erstellter Weichgewebsmaske

Ein Beitrag von Dr. Frank E. Spiegelberg, Frankfurt am Main, und Ztm. Christoph Buhl, Weinheim
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Der Nutzen digitaler Techniken bei implantatprothetischen Behandlungen ist nicht immer unmittelbar ersichtlich. Außerdem erfordert das Thema
eine intensive Beschäftigung mit der Materie.
Viele Zahnärzte und Chirurgen halten daher an
konventionellen Abläufen fest oder beschränken
sich auf einzelne Bausteine in der Prozesskette. So
wird zum Beispiel in vielen Fällen nur eine computergestützte Röntgenaufnahme und eine
CAD/CAM-Restauration erstellt. Doch wirklich
sinnvoll wird das navigierte Implantieren erst
durch die konsequente digitale Verknüpfung von
chirurgischem und prothetischem Vorgehen.
Indizes: computergestützte Planung, festsitzendes
Gingivamodell, geführte Implantation, SimPlant,
Sofortprovisorium, zahnloser Oberkiefer
In der Implantatprothetik werden digitale Planungsund Fertigungssysteme immer weiter vernetzt. Ziel
dieser Integration ist es, Arbeitsabläufe zu vereinfachen
und das klinische Ergebnis voraussagbar zu machen.
Durch eingebaute Sicherheitsmerkmale – zum Beispiel
Warnsignale bei falsch geplanten Implantaten oder Dimensionskontrolle von Verbindern – wird die Behandlung sicherer und für alle Seiten besser kalkulierbar.
Eine exakte, computergestützte Planung erhöht die
Präzision der Implantation signifikant [1]. Auch ästhetisch und funktionell bringt das Vorgehen einen Mehrwert. Die konsequent nach prothetischen Vorgaben
geplante Implantatposition (Rückwärtsplanung) führt
zu reproduzierbaren sowie ästhetisch und funktionell
optimalen Ergebnissen [2, 3]. Zugleich können implantatprothetische Arbeitsabläufe effizient werden. Die
Anzahl der Sitzungen werden bei einer guten Planung
minimiert, chirurgische Eingriffe vermieden und die Pa-

tienten entlastet. So kann durch eine gezielte Auswahl
der Implantatpositionen häufig auf Augmentationen
verzichtet werden. Unter bestimmten Voraussetzungen
kann transgingival implantiert werden, wodurch das
postoperative Trauma deutlich reduziert wird [4].
1. Der aktuelle Stand
Die heute erhältlichen Planungsprogramme sind – mit
wenigen Ausnahmen – mit allen relevanten Implantatsystemen kompatibel sowie umgekehrt. Bohrschablonen werden entweder zentral vom Implantathersteller
oder Anbieter der Planungssoftware geliefert beziehungsweise im zahntechnischen Labor/Fräszentrum mit
spezieller Ausrüstung hergestellt. Bei den modernen Implantatsystemen ist die geführte Implantation meistens
integriert. Offene Systeme arbeiten mit abgestimmten
Bohrerführungen, die unabhängig vom Schablonensystem einsetzbar sind. Je nach Anbieter sind zusätzlich
Bohrstopps für Aufbereitungsinstrumente erhältlich, die
eine definierte vertikale Implantatposition sicherstellen.
Bei anderen Systemen erfolgt die Tiefenkontrolle über
Lasermarkierungen, die eine intraoperative Anpassung
der Implantatposition erlauben. Wichtig ist eine durchdachte Sequenz und sinnvolle Konstruktion aller Komponenten. Diese sollten mögliche Abweichungen vom
erwarteten chirurgischen Ablauf berücksichtigen.

Dr. Frank E. Spiegelberg, Frankfurt am Main und
Ztm. Christoph Buhl, Weinheim

1.1 Datenabgleich
Ist nur ein begrenztes Volumen an Knochen vorhanden
oder die geplante Versorgung umfangreich, so sollte
eine volumentomografische Röntgenuntersuchung
(DVT) erfolgen. Die daraus gewonnenen Daten geben
ausreichend genau Aufschluss über die Situation. Je
nach Gerät, Dosiseinstellung und radiologischer Markierungsmethode lassen sich das Knochenangebot
und die Weichgewebsdicke abschätzen [5]. Die ermit-
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Wahlfreiheit:
Navigiertes Vorgehen
Ja oder Nein?
Wie der Behandler mit einem flexiblen
Konzept fallspezifisch agieren kann
Ein Beitrag von Dr. Pascal Marquardt, Köln

Begriffe wie „Weichgewebsmanagement“, „dreidimensionale Diagnostik“ und „navigierte Implantologie“ gehören zu den Leitwörtern der modernen Implantologie. Fast jeder Implantologe beschäftigt sich mit diesen Themen und ist bestrebt,
mit möglichst wenig chirurgischem Aufwand die
anatomischen Strukturen zu erhalten beziehungsweise wiederherzustellen. Dass die navigierte Implantologie heutzutage nicht mehr nur Spezialisten vorbehalten ist, sondern das effiziente
sowie sichere Vorgehen im normalen Praxisalltag
unterstützen kann, zeigt dieser Artikel.

Interaktive Lerneinheit
mit zwei Fortbildungspunkten nach den
Richtlinien der BZÄKDGZMK unter
www.dental-onlinecommunity.de

Indizes: Bohrschablone, Entscheidungsparameter,
Implantatnavigation, Implantatprothetik, Planungssoftware, Rot-Weiß-Ästhetik
Die Kunst des Implantierens beinhaltet mehr als
Osseointegration. Besonderes Interesse gilt der ästhetischen Gestaltung der implantatprothetischen Rekonstruktionen in einem gesunden Weich- und Hartgewebeumfeld sowie dem effizienten und patientenorientierten Vorgehen. Werden chirurgische, prothetische
und zahntechnische Leistungen koordiniert, wird das
Ergebnis eine gelungene implantatprothetische Rekonstruktion sein. Bis hierhin nichts Neues. Im Fokus
der nachfolgenden Ausführungen stehen die Flexibilität sowie die Kompaktheit der verwendeten Hilfsmittel (Diagnose/Planung, Navigationsschablone, Chirurgie-Set) und somit das praxisorientierte Vorgehen
bei der Planung und Umsetzung einer Implantation.
Einleitung
Über die navigierte Implantologie wird viel gesprochen; die Vorteile dieses Vorgehens sollten hinlänglich
bekannt sein. Aber findet man mit der Navigation
immer auf effizienteste Weise das Ziel? Ist in einigen
Indikationen der konventionelle Weg nicht doch die

bessere – oder zumindest eine gleichwertige, aber weniger aufwändige – Alternative? Oder kann ein Teil des
Weges navigiert und das letzte Stück auf herkömmliche Weise realisiert werden? Entgegen einiger, häufig
wirtschaftlich geprägter, Aussagen ist die Navigationsschablone nicht immer das Mittel der Wahl, um ein
besseres Gesamtergebnis zu erreichen. Werden Implantate „blind“ und ohne chirurgische Vorkenntnisse
gesetzt, endet auch das Bohren mit einer Schablone
oft fatal. Beim geschulten Anwender hingegen liegen
in der richtigen Indikation die Vorteile auf der Hand. In
der modernen Implantologie wird die Schablone zur
„Kür“ – die freie Wahl für das individuell optimale Vorgehen (fallspezifisch) ist ein relevantes sowie überzeugendes und am Ende auch effektives Kriterium.

Wahlfreiheit: Navigiertes Vorgehen
– Ja oder Nein?

SIC invent System at the University of Bern /
Switzerland: 5-Years results

SICinvent System at the University of
Bern / Switzerland:
5-Years results.
Norbert Enkling, Prof. Dr. Dr. med. dent., MAS
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Hilfsmittel für die exakte Implantatinsertion
Grundlegendes Ziel ist die Patientenzufriedenheit und
ein möglichst langer und gesunder (Er-)Halt des inserierten Implantats. Die präzise präoperative Planung im
Sinne des prothetischen Ziels (Backward Planning) und
ein geeignetes Implantat- und Chirurgiesystem bilden
die Grundlage. Die Interaktion der Behandlungspartner ist hierfür ein wichtiger Aspekt. Zudem bieten
die digitalen Möglichkeiten hervorragende Grundlagen. Nachfolgend wird ein neuer Ansatz der navigierten Implantologie beschrieben: die Planungssoftware smop (swissmeda). Die einfache Bedienung und
vor allem die kostenschonende Wahlfreiheit während
der Planungsphase stehen im Mittelpunkt der Ausführungen. Zudem wird die Einfachheit eines aus der
Praxis entstandenen „Guided Surgery Systems“ beschrieben (SIC invent). Das chirurgische Instrumentarium ist sehr kompakt, ohne dass die uns wichtige Flexibilität während der Operation eingeschränkt wird.
Die Planungssoftware smop baut im klassischen Weg
auf dem Vorgehen von med 3D auf, einer Methode,
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Bone resorption around self-tapping implants
in bone-class I and II
R. Mericske-Stern, N. Enkling, W. Schilli, S. Jepsen, S. Bayer, P. Jöhren
Department of Prosthodontics, University of Bern, Switzerland

Topic: Implant therapy outcomes, surgical aspects
Study protocol was reviewed and approved by the Clinical Trials Committee of the University of Witten/Herdecke, Witten, Germany.

Abstract

Methods and Materials

Background: Cortical stress is assumed to enhance periimplant bone resorption. SICace is a cylindrical, bone level,
titanium implant with a medium rough surface up to the
shoulder and an internal hex abutment connection with
platform switching. The implant has a self-tapping thread
design leading to controlled bone compression adapted to
cortical bone quality (depending on the insertion protocol).
Aim: The aim was to measure crestal bone level changes
and to evaluate the clinical performance of SICace implants
inserted in bone class I-II supporting single crowns.
Material and Methods:
26 patients received a total of 96 SICace implants (length
9.5mm, diameter 4mm and 5mm) that were placed in healed
bone in the posterior mandible with flap procedure. After a
submerged 3-months healing period, the reentry surgery
was performed and the prosthetic treatment started. 4
months after implant placement, the crowns were delivered,
and the patients had to follow a strict monitoring protocol
with 7 follow-up visits. Biological and technical
complications were registered and radiographs taken at five
time-points. 3 calibrated investigators measured
radiographically crestal bone level changes with the
baseline time 0 = implant surgery. The hypothesis was that
due to the implant design the mean crestal bone loss would
be significantly reduced after 25 months, i.e. less than
1.5mm, which is considered an accepted success criterion
(Albrektsson & Isidor 1994).
Results:
After the healing period, all implants were clinically stable
and during the follow-up period no implant failure or drop
out were registered. Minimal bone loss of -0.56mm (CI 95% 0.69 ; -0.42) was observed from the time point of surgery to
the delivery of the crown. During the following 21 months
after loading, the additional bone loss was in average 0.08mm (CI 95% -0.20; 0.04). Good oral hygiene was
observed with a full-mouth plaque index of 0.52 (CI 95%
0.46; 0.58) and a full-mouth bleeding index of 0.37 (CI 95%
0.32; 0.42). No significant changes in probing depth
measurements around the implants were observed: mean
probing depth 2.39 mm (CI 95% 2.34; 2.44). Technical
complications did not occur, but 2 crowns exhibited minimal
chipping of the ceramic veneering.
Conclusion: The treatment outcome with SICace implants
was excellent with regard to biological and technical
parameters. Two years after implant placement, the mean
crestal bone loss was significantly smaller than claimed by
the common implant success criteria.

Fig.Top: Patient with the
customized X-ray bite-splint

Fig. Left: SICace Implant,
SIC invent AG, Basel,CH

Hypothesis:
IBL changes after 25 months is less than
1.1mm, i.e. clinically significantly less (0.4mm,
Astrand et al. 1999) than success criterion
(1.5mm, Albrektsson & Isidor 1994).
Measurements:
IBL: Vertical implant bone level
GBL: General horizontal bone level
HVD: Horizontal distance of angular defect
VVD = IBL-GBL: Vertical distance of angular
defect
Fig. left: Mean bone level alterations after two years
The red area demonstrates the bone level alteration since
baseline (implant insertion operation).

Results
Mean

Background and Aim
Self tapping implants and implants inserted in
bone of high density show a high primary stability.
However, a high insertion torque of implants in
high density bone may cause cortical stress
leading to a local necrosis in the bone and
increased marginal bone resorption.

Study design: single-blinded, controlled
clinical trial. 26 patients: 2 up 7 SICace
implants of 9.5mm length and 4 or 5 mm
diameter placed in the posterior mandible.
Total: 96 implants.
Specific drilling protocol: according to the
bone quality as prescribed by the
manufacturer.
Standardized digital radiographs: at timepoint 0, 3, 4, 12, and 25 months after implant
insertion
Measurements: crestal bone level changes
was assessed (Dimaxis Software 4.3.1,
Planmeca, Helsinki,Finland) at measial and
distal sites

SD

Sucess rate: 100%.
Minimal bone loss: during healing period.
Study-hypothesis accepted (p<0.001, posthoc power 99,4%). Good oral hygiene.
No biological and no technical complications.

95% CI

IBL

-0.64

±0.65

-0.77; -0.51

GBL

-0.26

±0.73

-0.41; -0.10

HVD

-0.30

±0.42

-0.22; -0.39
Table left:
Mean bone level changes (mm) at 25 months after
surgery

Fig. left:
Means ± SD of the vertical implant bone level (IBL).
A negative value at the Y-axis indicates that the most
coronal bone-to-implant contact was more apical than
the implant shoulder, and vice versa.
After the healing period during functional loading
(month 4 until month 25) there was only a mean bone
level alteration of -0.04mm per year.

A bone-quality adapted drilling protocol for
self-tapping implants was evaluated and
crestal bone changes assessed. Additionally
biological and technical problems were
recorded.

Fig. right:
Standardized radiographs at
5 time-points: implant regio 46
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Conclusions

An insertion of self-tapping implants (SICace, SIC invent AG, Basel, CH) in boneclass I and II is possible, resulting in a 100% success rate with minimal crestal
bone level changes 2 years after implant surgery using a bone quality adapted
drilling protocol.
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